Introduction
The little free-tailed bat, Tadarida pumila, is, second to T. chapini, the smallest of the 14 species of free-tailed bats known to occur in the Southern African subregion (Smithers, 1983) ; the males average 10-2 g and the females 11-8 g in body mass (Rautenbach, 1982) . It is a very common species with an extensive range through most of subsaharan Africa (Hayman & Hill, 1971) but with a distinctly eastern distribution in southern Africa. Free-tailed bats (Family Molossidae) are highly gregarious or semi-gregarious by day, with colonies sheltering in caves, rock crevices, hollow trees or human dwellings (Rosevear, 1965) . However, molossids are difficult subjects to study. By day they are elusive, whereas by night they fly fast and high.
In the Transvaal, the little free-tailed bat, has most often been recorded roosting in human dwellings, in many instances from under corrugated iron roofs (Rautenbach, 1982) . This species is highly gregarious, with colonies of up to several hundreds being recorded (Smithers & Wilson, 1979) . Several roosts are known to be occupied by the same colonies without interruption for many years, indicating that this species is non-migratory. Although it is one of the most common bats in Africa, its breeding biology is relatively unknown. The most comprehensive study so far conducted on reproduction of African tadarids was by Mutere (1973a) in the equatorial climate of Uganda, involving a comparative study between T. condylura and T. pumila. In the Southern African subregion information pertaining to the reproduction cycles of any tadarid species is meagre. Rautenbach (1982) collected T. pumila females in the Transvaal and found 13 pregnant during November and 9 lactating during December. In northern Botswana Smithers (1971) By plotting the body mass of the fetuses against their determined ages a sharp ascending exponential curve was obtained (Fig. 3a) . The cube roots of fetal mass are plotted against ages in Fig. 3b , and this is suggested to be most convenient for future calculation of fetal age for this species. By using the equation t =-h 18 the age of all the fetuses was calculated. With the collection data known for each fetus as well as its age, determining conception date was possible by detracting the age from the time of collecting. With the time of conception thus determined, the date each fetus would have been born was determined by adding 60 days to the time of conception. The sum total of all calculated conception as well as all parturition dates is graphically presented in Fig. 4 .
From Fig. 4 it can be seen that, at the onset of the breeding season, 4% of all the pregnant females examined had conceived during the last half of August. However, the greatest majority (i.e. 31%) of all the pregnant females examined conceived during the first half of September and the sea¬ sonal initiation of conception was well synchronized. As the season progressed, the synchronization was less pronounced, although there were two subsequent peaks during the second half of November and the first half of February.
The partial loss in late-season breeding synchronization is illustrated by the conceptions that occurred during the beginning of October and at the end of December (Fig. 4) . Assuming no variation in the gestation period, the seasonal pattern of conceptions will be directly reflected in the (Fig. 4) . Hence, 5% of all observed pregnancies would have terminated in births during the last half of October, whereas the birth rate would have peaked with 31% of the seasonal total during the first half of November. The last births of the season would have occurred during the first 2 weeks of April. Not all females conceived three times per breeding season, as can be seen in Fig. 4 from the descending pattern of the three distinct birth peaks.
Discussion
Tadarida is one of the most diverse genera amongst the African microchiropterans, and some species are very widespread and common, like T. pumila. However, free-tailed bats are elusive in their roosting habits, and furthermore fly fast and high out of human reach. As a consequence specimens are not easily obtainable, as is reflected by the dearth of information on the breeding cycles of tadarids. Available information is mostly fragmentary (Harrison, 1958; Asdell, 1965; Smithers, 1971; Rautenbach, 1982) . Two of the more comprehensive studies on African molossids were conducted by Mutere (1973a, b) near the equator: T. pumila was reported to be aseasonally polyoestrous, T. condylura to be seasonally polyoestrous and Otomops martiensseni to be seasonally monoestrous. Marshall & Corbet (1959) (Fig. 4) . Our data strongly suggest that synchronized breeding begins during mid-August to mid-September at the beginning of a sharply defined breeding season, when 4 of the 6 females in the monthly sample had conceived and the remaining 2 had developing Graafian follicles. After an initial synchronized gestation period, synchronization amongst some females will be possible during subsequent breeding cycles for that season. In T. pumila, however, there is an indication that this synchronization decreases as the breeding season progresses (Fig. 4) . Females of this species become sexually mature at 5-12 months of age. This agrees closely with the findings of Pagels & Jones (1974) , Short (1961) as well as Sherman (1937) who found females of congener T. brasiliensis to reach sexual maturity at 9 months of age. Marshall & Corbet (1959) suggested reproduction at a very early age in C. hindei (= T. pumila). In the Transvaal lowveld at latitude 24°59'S our data strongly suggest that T. pumila females are seasonally polyoestrous, and able to conceive as many as 3 times per breeding season. This conclusion is verified by Harrison (1958) who reported post-partum oestrus in an adult T. pumila female collected at Maiduguri in Nigeria. This female was lactating while carrying a very small fetus in the uterus. Harrison (1958) further mentioned that a similar condition was suggested for a specimen collected at Margherita, Somalia, although it was not histologically confirmed. We believe T. pumila to be polyoestrous because in 8 of the 11 monthly samples taken during the breeding season, 100% of the females were pregnant (Table 1) . If this had been a monoestrous species with such a long breeding season (8 months), different females will become pregnant at different times of the breeding season. Each sample should then at least contain a fair proportion of non-pregnant females. Although Harrison (1958) has confirmed post-partum oestrus in a single T. pumila female, we have not as yet demon¬ strated it in Southern African T. pumila and are currently examining this possibility. The possibility of a complete embryonic arrest or very slow embryonic development during the lactational phase, both leading to an increased gestation period, will also be checked. Since such an influence would only be effective from the second seasonal pregnancy, the calculated gestation period of 60 days for T. pumila during the first pregnancies of the breeding season will be the minimum gestation period for any pregnancies of the season.
Although we lack direct evidence it is expected that postnatal care will not exceed 3 weeks. In many vespertilionids postnatal care is 2-3 weeks in duration. O'Farrell & Studier (1973) recorded flight in young Myotis thysanodes at 16-5 days of age and 14-15 days in M. lucifugus. Kunz (1973) recorded 3 weeks for M. velifer and Davis, Barbour & Hassell (1968) 3 weeks for Eptesicusfuscus. Our study has shown three birth peaks 2-5 months apart and declining in magnitude as the breeding season progresses (Fig. 4) . Three gestation periods of 2 months duration each per 8 months active breeding season leaves a period of~21 days between each peak for postnatal maternal care. Rautenbach (1982) recorded pregnancies during November and lactation during December. These claims were supported by voucher specimens and the details are as follows: All of 13 females collected at TenBosch Estates, 10 km NE Hectorspruit (25°20'S; 3 50 ) on 12 November 1974 were pregnant in the right uterine horn with single near full-term fetuses (~2 3-26 mm). On 12 December 1974 all 9 females taken on the Farm Leeuwspoor, Golela district (27°25'S; 3 52 ) were lactating. These observations coincide exactly with the overall breeding pattern derived from the Skukuza material, with distinct spring and summer seasons and complete cessation of repro¬ ductive activities during winter. Skutch (1950) , Janzen & Schoener (1968) and Mutere (1973a) found insect abundance highest during rainfall peaks and concluded that parturition, lactation and weaning of bats are geared to gain maximum benefit from such wet periods of high food abundance. The effect of temperature was not discussed. Our own unquantified observations on the seasonal abundance of insects and its inferred effect on the breeding seasonality of T. pumila at Skukuza, support these claims in general.
The three peaks demonstrated in both conceptions and births do not coincide with any particu¬ lar peaks in rainfall or temperature, although the majority of births (78%) would have occurred during the months November to February when summer rainfall is at its maximum. We believe that the minimum temperature may play a more significant role in the onset of breeding activity as it has a direct effect on insect abundance. Mean maximum monthly temperature varies very little, from 25-9°C in July to 32-3°C in December, January and February. Mean minimum temperature, however, varies considerably from 5°C in July to 20-7°C in January (Fig. 5) . From August to September there is a sharp increase in minimum temperature, which is thereafter followed by a steady increase to a peak during January (Fig. 5) (Wimsatt, 1979) . Unilateral implantation in the right uterine horn of only one conceptus at a time appears to be the norm for all members of the genus Tadarida so far investigated, with the possible exception of T. midas (see below). Mutere (1973a, b) has recorded one fetus at a time in all three molossid species examined by him; in all instances implantations were exclusively in the right uterine horn. This trend has also been observed for T. condylura and T. pumila by Smithers (1971) ; T. pumila by Rautenbach (1982) ; T. brasiliensis by Stephens (1962) ; T. brasiliensis mexicana by Jerrett (1979) ; T. cynocephala (= T. brasiliensis) by Sherman (1937) ; and T. australis by Kitchener & Hudson (1982) . However, Smithers (1971) has found one fetus in the left uterine horn in each of 14 T. midas females.
No newborn little free-tailed bats were collected in the present study, and consequently the highest fetal mass (3-2 g) was taken as the birth mass. Mutere (1973a) has found the highest T. pumila fetal mass to be 3-5 g. It is believed that full term fetal mass is a more accurate indication of the birth mass than that of newborns, as result of a drop in mass immediately after birth. Minot (1891, 1907) attributed it to a decrease in the power of growth resultant from the physiological shock of being born. Hammond & Marshall (1958) mention the loss of water by evaporation shortly after birth as a causal factor. The fetal growth velocity of T. pumila was found to be 0035, which falls well within the range of 001-009 given for Chiroptera by Frazer & Huggett (1974) .
T. pumila is undoubtedly one of the commonest bats in the eastern Transvaal lowveld, with a marked predilection for colonizing human habitations. Hence T. pumila population densities also appear to increase concordantly with that of man, sometimes to the point where it has reached nuisance levels. Its relative high population density can, at least partly, be ascribed to its excep¬ tional breeding potential in that each female can potentially produce a maximum of three young per season from its first year of life.
